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Abstract
Psychotherapy has been shown to be effective, but efforts to prove specific effects by pla-
cebo-controlled trials have been practically and conceptually hampered. We propose that
adopting open/hidden designs from placebo research would offer a possible way to estab-
lish specificity in psychotherapy. Therefore, we tested the effects of providing opposing
treatment rationales in an online expressive writing intervention on affect in healthy subjects.
Results indicate that it was possible to conduct the expressive writing intervention both
covertly and openly, but that participants in the hidden administration condition did not fully
benefit from the otherwise effective expressive writing intervention in the long-run. Effect
sizes between open and hidden administration groups were comparable to pre-post effect
sizes of the intervention. While this finding is important for the understanding of psychother-
apy’s effects per se, it also proves that alternative research approaches to establish specific-
ity are feasible and informative in psychotherapy research.
Trial registration: German Clinical Trials Register DRKS00009428
Introduction
There is consensus that psychotherapy is effective, yet identification of accountable factors or
processes is subject to controversy [1]. Whereas in biomedical research the position that "pres-
ervation of sound judgment both in the laboratory and in the clinic requires the use of the dou-
ble blind technique [2] is considered gold standard, this approach is not fully applicable in
psychotherapy research. Although it needs to be noted that even in biomedical research not
everything that glitters is gold [3], the principle of indistinguishability between comparators is
fundamentally hampered in psychotherapy trials both practically and conceptually [4]. So far,
two main approaches have been employed to handle this problem and to establish specificity
in psychotherapy research, both with problematic consequences in their own right ([5],
p. 213ff).
First, since it is old lore that "to show that a specific form of psychotherapy (. . .) produces
results not attributable to the non-specific placebo effect it is not sufficient to compare its
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results with (. . .) no treatment" (cited from [6], p. 300) psychotherapy is to be compared to
psychological placebo to establish specificity of the treatment [7]. Placebo conditions often run
under various denominators, such as supportive therapy, nondirective therapy, common fac-
tor control, credible attention placebo, and modest contact, but should be and are considered
as placebo as they are lacking treatment constituents deemed specific. This seemingly adopts
the gold standard of biomedical research and thus is considered good enough to be gentled as
"Research-supported psychological treatment" by the American Psychological Association [8].
However, there is evidence that differences between psychotherapies and psychological pla-
cebo conditions are a function of the credibility of the placebo control [9, 10] as well as the
extent of structural equivalence between comparators [11] and that controlling for researchers’
allegiance towards a particular intervention abolishes observed differences (e.g. [12]). Second,
specificity has been sought through direct comparisons of psychotherapies, which usually dif-
fer in their characteristic, but not in their incidental treatment constituents [13] and through
dismantling or additive component studies, in which presumable characteristic treatment con-
stituents are either omitted or added. However, meta-analyses on respective trials do not sub-
stantiate the existence of statistically and/or clinically significant differential effects per se [14,
15, 16, 17, 18], besides those are related to researchers’ allegiance [19].
In conclusion, the utility of randomized placebo-controlled trials in clinical research "to
sort therapeutic wheat from chaff" (cited from [20], p. 1502) is not unequivocally warranted in
psychotherapy. Given that placebo conditions in psychotherapy cannot be blinded, the main
principle of randomized placebo-controlled trials, i.e. to employ different interventions with
the same rationale–or put otherwise: to control the incidental, while manipulating the charac-
teristic treatment constituents–is not applicable. However, the strive for specificity–under-
stood here as the identification of characteristic treatment constituents outperforming
incidental ones–is important regardless of both the understanding of psychotherapy or of the
respective characteristic treatment constituent under investigation.
Here, placebo research designs could come to aid. Using a topsy-turvy approach with
regard to randomized placebo-controlled trials, the aim is to control for characteristic, while
manipulating incidental treatment constituents. A stringent implementation of this approach
is the open versus hidden design, where an otherwise identical intervention is given to subjects
either knowing or not knowing when or if the drug will be administered or withdrawn. Differ-
ences between conditions are then understood as placebo-like effects, since the intervention
itself is not a placebo (e.g. [21]). This trial design has the merits of being able to specify effects
of assumingly incidental treatment constituents, e.g. therapeutic meaning [22], from those of
characteristic treatment constituents without the use of a placebo condition and thus has suc-
cessfully been used in non-pharmacological interventions (e.g. [23, 24]). However, it has not
been tested in the realm of psychotherapy interventions. Employing an online expressive writ-
ing intervention, we tested the feasibility of an open/hidden paradigm in psychotherapy and
whether the effects of the assumingly characteristic treatment constituent of expressing emo-
tions about a traumatic experience are influenced by the assumingly incidental treatment con-
stituent of providing a therapeutic rationale, i.e. a meaning [25].
Methods
Design
We conducted a randomized controlled trial with three experimental conditions in healthy
subjects (see S1 File for trial and manuscript details). Two groups underwent a standardized
online intervention, whereas the control group did not receive an intervention. While both
intervention groups received the same online intervention, they were given different treatment
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rationales for the intervention: Participants in the causality group were told that the interven-
tion will have beneficial effects on mood in the long-run, participants in the reversed causality
group were instructed that mood will influence how they will perform in the intervention (see
S2 File for details).
The intervention consisted of an online version of the expressive writing paradigm [26],
due to its feasibility and proven efficacy to reduce distress in healthy student and clinical popu-
lations (e.g. [27, 28]. It needs to be noted that expressive writing leads to short-term deteriora-
tion of affect, followed by long-term increase in well-being [29]. Subjects in both intervention
groups wrote about their most traumatic experience on three consecutive days for 20 minutes
on each day.
Procedures
In total, participants were imbedded in the study for 46 days. The study encompassed three
intervention days (days 1 to 3) and four assessments (days 1, 4, 10 and 46 or baseline, post
intervention, mid-term and long-term follow-up, respectively). On intervention and assess-
ment days participants received an email with an individual access code for a webpage differ-
ing in content according to group assignment and study day. For all groups, the website
contained the outcome (PANAS, see below). On the intervention days, the website also con-
tained an embedded video for the two intervention groups, showing a professional speaker
explaining the rationale of the intervention. While the instruction was equal for both interven-
tion groups in terms of structure and format, the treatment rationale, i.e. proposed meaning,
differed in content between these groups (S2 File). For the control group, this website con-
tained the outcome only. On intervention days, participants of the intervention groups com-
pleted the outcome before and after the expressive writing intervention, while the control
group completed the outcome only once on each of the intervention days. The intervention,
the different instructions as well as the assessments were conducted online in order to control
for patient-therapist interaction. Participants were not informed about the existence of and the
difference between the three groups. Subjects were debriefed after study participation. Partici-
pants were provided with written information about the study and written informed consent
to participate in this study was obtained online and stored digitally. The protocol and consent
procedure was approved by the institutional review board of the Faculty of Psychology of the
University of Basel (S3 File, S4 File). The trial was not registered in a WHO approved registry
before enrolment, because the trial initially was not considered to qualify as a clinical trial and
comparable trials have not been registered as clinical trials (e.g. [27, 28, 30, 31]). However, the
study was retrospectively registered at the German Clinical Trials Register (S5 File). The
authors confirm that all ongoing and related trials for this intervention are registered. There
were no changes to methods after trial commencement.
Measures
Possible effects of the experimental conditions were repeatedly assessed for up to 46 days after
baseline with the Positive and Negative Affect Schedule (PANAS, [32]), which was a priori
defined as the primary outcome. The PANAS contains two scales with overall 10 five-point
items assessing positive (e.g. "interested", "proud") and negative affect (e.g. "upset", "ashamed").
The internal consistency estimate of reliability for the PANAS scales in the total sample was
good (positive affect: Cronbach’s alpha = 0.87, negative affect: Cronbach’s alpha = 0.79). In the
intervention groups, linguistic content of written text, subjective rating of the severity of the
reported traumatic experiences and the plausibility of their respective treatment rationale were
employed to assess the validity of the intervention and experimental manipulation of
Employing open/hidden administration in psychotherapy research
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treatment rationale. The linguistic content of the written text was analyzed with Linguistic
Inquiry and Word Count, which quantifies words in a given text according to preset categories
with a 70–80% hit rate [33]. For the purposes of this study, we used the word count of first per-
son singular personal pronouns (e.g. I, me, mine), of negative and positive emotions (e.g. sad,
hate, worthless and happy, pretty, good), of cognitive processes (e.g. distinguish, because, know),
of causality (e.g. argument, influence, effect) and of insight (e.g. recognize, conscious, decision).
Subjective rating of the severity of the traumatic experiences was assessed with a single sen-
tence 5-point item (i.e. In general, how distressing is the experience you have just written about
for you?) and plausibility of the treatment rationale was operationalized with a 5-point item for
each group (causality group: Writing about a traumatic experience influences my well-being,
reversed causality group: My well-being influences how I write about a traumatic experience).
All described measures were assessed online and stored in internal and secured data carriers.
Subjects
Subjects were recruited amongst psychology students at two Swiss Universities (University of
Zurich and University of Basel) through mailing lists and web postings at both universities.
Inclusion criteria were (1) ages of 18 years and older, (2) absence of any mental disorder by
self-report, (3) not receiving psychological or psychiatric or medical treatment in the last six
month by self-report and (4) a Toronto Alexithymia Scale score below 54 [34], since alexithy-
mia has been shown to influence effects of expressive writing [35]. Of 183 enrolled subjects, 19
did not fulfill inclusion criteria and were therefore excluded. A total of 164 subjects were ran-
domly assigned to the three experimental groups and 112 participants completed the interven-
tion and all assessments. Random allocation sequences were achieved with individual
assignment codes in separate envelopes, opened by study personnel after confirmation of eligi-
bility and informed consent. Eight subjects dropped out after randomization and before post-
intervention assessment and 30 subjects were excluded due to low commitment in the expres-
sive writing task, defined as writing for less than 15 minutes on intervention days by self-
report, so that overall 126 subjects were considered per protocol (control group N = 55, causal-
ity group N = 36, reversed causality group N = 35). Furthermore, 14 subjects did not complete
all assessments after post-assessment, so that two samples were analyzed (completers N = 112
and ITT N = 126, see Fig 1). Subjects not meeting inclusion criteria as well as those excluded
due to low commitment, i.e. not being considered as per protocol, did not differ significantly
in any baseline demographic or baseline parameters (all p>0.40). Mean age of participants was
23 years and 8 months (control group 22 years and 9 months; causality group 24 years and 11
months; reversed causality group 23 years and 11 months) and the gender ratio was 86 women
and 26 men (control group 37/11; causality group 25/7; reversed causality group 24/8). Overall,
only 2 participants (1.8%) kept a regular diary. Participants received study credits for their par-
ticipation. The flow of participants through the study is shown in Fig 1.
Data analysis
Based on assumed small to medium effects of our experimental manipulation of treatment
rationale on intervention effects, a priori sample size calculation with the statistical software
GPower 3.1 [36] led to an optimal sample size of N = 120 (f = 0.2, 80% power, 5% alpha error,
3 groups, 4 assessments and correlation among repeated measures = 0.3). We assumed that
our restrictive exclusion criteria, the population under investigation and the emotionally
demanding task would lead to a substantial dropout of at least 30%. We therefore set out to
recruit N = 180. SPSS 21 statistical software (SPSS, Chicago, Illinois, USA) for Apple OS X was
used for all statistical analyses. Based on previous recommendations, we did not run statistical
Employing open/hidden administration in psychotherapy research
PLOS ONE | https://doi.org/10.1371/journal.pone.0187400 November 27, 2017 4 / 14
tests comparing the participants on baseline demographic characteristics and outcome mea-
sures (e.g. [37]).
A time by group by scale multivariate analysis of variance with subsequent time by group
univariate analysis of variance for single PANAS scales was used to investigate differences
between groups regarding treatment effects over time. For significant results between groups,
Cohens f (calculated from SPSS partial eta-squared with the program GPower 3.1: 0.1 = small,
0.25 = medium and 0.45 = large) was used for time by group interaction effects. Within- and
between-group effect sizes were calculated using Cohen’s d (0.2 = small, 0.5 = medium,
0.8 = large). All results are displayed as mean values and standard deviation unless otherwise
indicated. All analyses were performed on per protocol subjects, i.e. with sufficient commit-
ment in the writing task, as we were interested in the effects of different rationales for a given
treatment. For this, it is of importance to ensure treatment fidelity in the first place. Otherwise,
there would not be any “administration of a treatment” at all and in consequence, no open/
Fig 1. Flow of participants through the study (ITT: Intention to treat, TAS: Toronto Alexithymia Scale).
https://doi.org/10.1371/journal.pone.0187400.g001
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hidden administration of a treatment. Clearly, the low-commitment cases were not undergo-
ing the expressive writing intervention and thus any inclusion of them would have violated
both our aim to test this as well as the validity of our data. In this regard, it is of importance to
note that the number of low-committers is near similar in both intervention groups (Fig 1),
pointing towards that the open/hidden administration did not have a systemic effect on com-
mitment. All analyses of on protocol subjects were performed on an intent-to-treat (ITT) basis
including randomized protocol subjects with baseline and at least post-intervention values
(day 4) for the variable being analyzed (see Fig 1). All data is accessible in S6 File.
Results
Characteristics of participants and validation check of intervention
Experimental groups did not differ significantly regarding gender distribution (female/male:
causality group: 25/7, reversed causality group: 24/8 and control group: 37/11), baseline
PANAS scores (Table 1) and Toronto Alexithymia Scale total score (control group: 38.0 (6.9),
causality group: 38.6 (6.3) and reversed causality group: 35.9 (6.0)). Further, intervention
groups did not differ substantially in linguistic content of written texts during the three inter-
vention days, but participants in the reversed causality group used more first person singular
personal pronouns in comparison to participants in the causality group on the first interven-
tion day (Table 2). The causality and reversed causality groups reported comparable severity of
the traumatic experiences on all three days and did not differ substantially in their ratings of
the plausibility of treatment rationale (Table 3). The mean number of reported experienced
traumatic events or troubling issues during the three intervention days was 1.9 (0.9) (one
event: N = 28, two events: N = 17 and three events: N = 19). The three most prevalent topics
were: Death or severe illness of family members (e.g. cancer of father, 25%), parental relationship
Table 1. PANAS scores before and after the expressive writing intervention during the three intervention days and for the mid- and long-term fol-
low-up assessments.
Group PANAS scale Day 1 Day 2 Day 3 Day 4 Day 10 Day 46
before after before after before after
Control group Positive affect 28.9 (1.0) - 28.8 (1.0) - 28.7 (1.1) - 28.9 (1.0) 27.8 (1.0) 28.7 (1.0)
Negative affect 12.4 (0.5) - 12.0 (0.5) - 12.9 (0.6) - 12.3 (0.5) 12.6 (0.5) 13.1 (0.5)
Causality group Positive affect 28.3 (1.2) 25.9 (1.3) 29.0 (1.2) 28.3 (1.4) 26.1 (1.3) 26.8 (1.4) 27.4 (1.2) 28.2 (1.2) 32.0 (1.2)
Negative affect 12.8 (0.7) 17.6 (1.1) 12.8 (0.6) 14.2 (1.0) 12.0 (0.7) 13.3 (0.8) 12.8 (0.6) 12.7 (0.6) 11.4 (0.6)
Reversed causality group Positive affect 29.8 (1.2) 27.2 (1.3) 29.3 (1.2) 26.2 (1.4) 26.7 (1.3) 27.1 (1.4) 29.1 (1.2) 29.3 (2.2) 32.0 (1.2)
Negative affect 12.1 (0.7) 15.5 (1.3) 12.2 (1.2) 16.1 (1.4) 12.7 (1.3) 14.8 (1.4) 11.5 (0.6) 12.0 (0.6) 12.9 (0.6)
https://doi.org/10.1371/journal.pone.0187400.t001
Table 2. Comparison of linguistic content of written text between intervention groups.
Mean word count in
LCWT domain
Day 1 Day 2 Day 3
Causality
group
Reversed causality
group
Causality
group
Reversed causality
group
Causality
group
Reversed causality
group
First person singular personal
pronouns
9.0 (2.5) 11.2 (2.6) 9.9 (2.4) 9.6 (2.3) 9.6 (3.2) 10.5 (2.9)
Positive emotions 3.6 (1.4) 3.7 (1.4) 3.1 (1.1) 3.6 (1.4) 3.6 (1.2) 3.6 (1.2)
Negative emotions 2.8 (1.1) 2.7 (1.1) 3.0 (1.2) 2.7 (1.0) 2.7 (1.0) 2.7 (1.1)
Cognitive processes 10.9 (2.3) 11.8 (2.2) 12.1 (2.7) 12.4 (2.5) 11.9 (1.8) 12.3 (2.4)
Causality 1.5 (0.6) 1.6 (0.7) 1.7 (0.8) 1.8 (0.9) 1.3 (0.7) 1.7 (0.8)
Insight 3.3 (0.9) 3.9 (1.4) 3.6 (1.2) 3.7 (1.6) 3.3 (0.9) 3.7 (1.2)
https://doi.org/10.1371/journal.pone.0187400.t002
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problems (e.g. divorce of parents, 22%) and personal relationship problems (e.g. adultery of
spouse, 18%).
The expressive writing intervention led to significant decreases in positive as well as signifi-
cant increases in negative affect (pre-post time effect: F(2/61) = 15.7; p<0.001, f = 0.72,
Table 3), which both gradually attenuated over time (intervention day by pre-post interaction
effect F(4/248) = 4.5, p = 0.002, f = 0.27). Both intervention groups did not differ in their
change of affect following the intervention (pre-post by group interaction effect: F(2/61) = 0.4,
p = 0.66). Since participants in the control group were not subjected to the expressive writing
intervention and thus a pre- and post-assessment on each day was not feasible, single assess-
ments of the PANAS on days 1 to 3 were performed and compared with pre-intervention
scores of the two intervention groups using a repeated multivariate analysis (Table 1). The
PANAS scores in the control group did not change over time (F(4/188) = 0.9, p = 0.45).
Effects of the experimental manipulation on per protocol subjects
To test for possible effect of our experimental manipulation of the treatment rationale in the
expressive writing intervention, short-, mid- and long-term effects were examined using
repeated multivariate analyses between all three groups.
To assess short-term effects, differences in PANAS scores between day 1 (pre-assessment)
and day 4 (1 day post-intervention) were calculated for the three groups. There was no change
in PANAS scores over time (time effect: F(2/108) = 0.5, p = 0.60) or between groups (time by
group interaction effect: F(4/218) = 0.2, p = .94). To assess mid-term effects, group differences
between day 1 to day 10 (7 days post-intervention) were calculated. Again, there were no
changes in PANAS scores over time (time effect: F(2/108) = 0.2, p = 0.80) or between groups
(time by group interaction effect: (F(4/218) = 0.1, p = 98). However, regarding long-term
effects, differences in PANAS scores between day 1 to day 46 were significant (time effect: F(2/
108) = 3.3, p = 0.04, f = 0.25) and groups differed in the long-term changes of positive and neg-
ative affect (time by group interaction effect: F(4/218) = 2.9, p = 0.02, f = 0.23). Significant
group differences were found for both positive (F(2/108) = 3.6, p = 0.03, f = 0.25) and negative
affect (F(2/108) = 4.2, p = 0.02, f = 0.27; see Fig 2). Post-hoc univariate comparisons on
PANAS scores on day 46 indicated that with regard to positive affect, interventions groups did
not differ significantly from each other, but both differed significantly from the control group
(causality group vs. control group: F(1/78) = 4.2, p = 0.04, f = 0.23; reversed causality group vs.
control group: F(1/78) = 4.6, p = 0.04, f = 0.24; causality group vs. reversed causality group: F
(1/62) = 0.02, p = 0.98). With regard to negative affect the reversed causality group did not dif-
fer from the control group, but both groups differed from the causality group (causality group
vs. control group: F(1/78) = 4.6, p = 0.04, f = 0.24; reversed causality group vs. control group: F
(1/78) = 0.03, p = 0.88; causality group vs. reversed causality group: F(1/62) = 4.0, p = 0.05,
f = 0.25). Standardized mean differences for significant effects were of small to medium size
Table 3. Validation check of intervention: Comparison of severity of traumatic experience and plausibility of study rationale between intervention
groups.
Group Severity of the
traumatic experiences˚
Plausibility of
study rationale˚
Day 1 Day 2 Day 3
Causality group 3.7 (1.0) 3.3 (0.9) 3.5 (0.9) 4.1 (0.9)
Reversed causality group 3.7 (1.1) 3.4 (1.1) 3.2 (1.1) 4.2 (0.9)
˚Range 1–5, higher values indicate higher agreement
https://doi.org/10.1371/journal.pone.0187400.t003
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for positive affect (standardized between-groups differences at follow-up: causality group ver-
sus control group, d = 0.49; reversed causality group versus control group, d = 0.50; standard-
ized within-group baseline to follow-up differences: causality group, d = 0.55; reversed
causality group, d = 0.37;control group, d = 0.01) and for negative affect (between groups at
follow-up: causality group versus control group, d = 0.57; causality group versus reversed cau-
sality group, d = 0.64; standardized within group baseline to follow-up differences: causality
group, d = 0.44; reversed causality group, d = -0.22;control group, d = -0.19).
Effects of the experimental manipulation on ITT sample
Results of analyses on participants who were on treatment and completed at least the day 4
(post-intervention) assessment did not differ from the completers sample with regard to sam-
ple characteristics of participants, validation check of intervention as well as the magnitude of
the short- and mid-term changes of PANAS scores between groups. Also, the results for the
long-term data of ITT sample was comparable to those of the completers sample, with minor
changes of type one error for the time effect for PANAS scores and group by time interaction
effect for positive affect.
Repeated multivariate analysis of group differences in PANAS scores from day 1 to day 46
indicated that PANAS scores changed over time (time effect: F(2/122) = 2.7, p = 0.07, f = 0.21)
and that groups differed in the long-term changes of positive and negative affect (time by
group interaction effect: F(4/246) = 3.3, p = 0.01, f = 0.23), with group differences with regard
to positive (F(2/122) = 2.8, p = 0.06, f = 0.21) and negative affect (F(2/122) = 4.7, p = 0.01,
f = 0.28). Post-hoc univariate comparisons of PANAS scores on day 46 indicated that with
regard to positive affect, interventions groups did not differ from each other, but both differed
from the control group (causality group vs. control group: F(1/88) = 4.2, p = 0.04, f = 0.21;
reversed causality group vs. control group: F(1/82) = 3.6, p = 0.06, f = 0.2; causality group vs.
reversed causality group: F(1/68) = 0.02, p = 0.97). With regard to negative affect the reversed
causality group did not differ from the control group, but both groups differed from the cau-
sality group (causality group vs. control group: F(1/88) = 6.3, p = 0.01, f = 0.27); reversed
Fig 2. Changes in PANAS positive and negative affect scale scores over time in all experimental groups (Causality group: , Reversed
causality group: □, Control group:4). Please note the differences in scaling between positive and negative affects scores and that the minimum
score for both scales is 10.
https://doi.org/10.1371/journal.pone.0187400.g002
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causality group vs. control group: F(1/82) = 0.5, p = 0.51; causality group vs. reversed causality
group: F(1/68) = 9.6, p = 0.003, f = 0.37). Standardized mean differences for significant effects
in the ITT sample were of small to medium size for positive affect (standardized between-
groups differences at follow-up: causality group versus control group d = 0.41; reversed causal-
ity group versus control group d = 0.43; standardized within-group baseline to follow-up dif-
ferences: causality group d = 0.46; reversed causality group d = 0.30;control group d = 0.01)
and for negative affect (between groups at follow-up: causality group versus control group,
d = 0.57; causality group versus reversed causality group, d = 0.64; standardized within group
baseline to follow-up differences: causality group, d = 0.33; reversed causality group, d = -0.28;
control group, d = -0.2).
Discussion
The aim of this randomized-controlled trial was to test the feasibility of an open/hidden para-
digm in psychotherapy research and to assess the effect of the assumingly incidental treatment
constituent of providing a treatment rationale to the assumingly characteristic psychothera-
peutic intervention of expressive writing.
First, both the intervention as well as the experimental manipulation proved to be valid and
feasible, as indicated by the linguistic content analysis, the expected detrimental effects of
expressive writing on affect during intervention days and participants rating of plausibility of
their treatment rationale. Noteworthy, intervention groups did not differ in these parameters,
so that it is unlikely that observed effects of the experimental manipulation of the treatment
rationale are the consequence of differences in the perception, implementation and direct
effects of the intervention itself. Second, while the experimental manipulation did not influ-
ence affect in short- and mid-term, we observed significant long-term differences between
groups. Both intervention groups reported higher positive affect six weeks after the interven-
tion in comparison to the no-treatment control group. In contrast, while the causality group
showed a decrease of negative affect, the reversed causality group did not seem to benefit from
the intervention in the same fashion. All of these group differences were of medium effect size
and the differences between the reversed causality and causality group in negative affect at fol-
low-up exceeded the magnitude of observed within group-changes between baseline and fol-
low-up.
In the following, the observed effects will be discussed from an expressive writing, a theoret-
ical and a methodological perspective. With regard to the former, the results of the causality
group followed the expected direction and time course, with a temporally delayed and
medium-sized improvement in affect (e.g. [28, 30, 31]). Also, immediate deterioration of affect
with long-term improvement is proposed as the normal psychokinetic of expressive writing
interventions [27] and follow-up duration has been found to be a significant predictor of
expressive writing effects, with longer-term follow-up studies showing better outcome than
studies with shorter-term follow-up [38]. It needs to be noted that although the observed
effects are comparable to previous publications (see above), our trial is at best considered an
efficacy trial and thus our results do not shed light on the effectiveness of online expressive
writing interventions.
From a theoretical perspective, the observed response differences between the intervention
groups are per se not unexpected. For example, a recent within-subject randomized blinded
balanced placebo design observed higher analgesic effects with overt in contrast to covert lido-
caine injections in healthy subjects [21]. Similarly, providing an otherwise similar aerobic exer-
cise training or a work-related behavior with group-specific therapeutic rationales led to larger
changes in self-esteem [24] or physiological health parameters [23], respectively. However, it
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needs to be noted that the reversed causality group benefitted from the intervention with
regard to positive, but not to negative affect. Here, an early study on the effects of either open
or hidden administration of a pharmacological intervention is informative. Ross and col-
leagues [39] observed discomfort in subjects receiving 10 mg of d-amphetamine covertly,
while the overt administration resulted in neutral to comfortable mood, arguing that subjects
who covertly received the pharmacological intervention, "had no ’therapeutic’ set and presum-
ably reported their feelings ’honestly’ on the mood scales" (cited from [30], p. 391). However,
the processes underlying the observed differences, such as differences in experiencing or
attributing symptoms or both, need to be elucidated in further studies.
Regarding the methodological approach, the observed effects of our trial support the feasi-
bility and utility of an open/hidden administration to disentangle effects of incidental treat-
ment constituents from those of characteristic treatment constituents. In this regard, the
beneficial effects on positive affect in both intervention groups could be seen as being caused
by characteristic constituents of expressive writing, while the incidental treatment constituent
of providing a treatment rationale is needed to obtain full effects, i.e. beneficial changes in
both positive and negative affect. It needs to be noted that the definition of what is to be con-
sidered characteristic or incidental in psychotherapy is complicated by the fact that many
treatments include the provision of a treatment rationale without defining its role in the treat-
ment theory as characteristic. While this in general highlights the need to revise treatment the-
ories [40, 41], the definition of what is to be considered incidental or characteristic in the case
of expressive writing was considerably facilitated by the fact that the original instruction [42]
did not contain the provision of a treatment rational and thus is clearly considered incidental
to the treatment. According to Gru¨nbaum’s conceptualization [13], a treatment qualifies as
verum, which he chooses to label "non-placebo", when at least one characteristic treatment
constituent is therapeutic for a given disorder. With regard to our findings, we have reason to
assume that expressive writing qualifies as verum, since its effects are observable even when
administered covertly. However, there is an important amendment to this conclusion. Explan-
atory models and theories of expressive writing currently focus on emotion-related processes,
i.e. propose disinhibition, emotional catharsis, cognitive-processing, self-regulation, exposure,
social integration or development of a coherent narrative as underlying principles of change
[27, 43]. Based on our results and given that 1) expressive writing effects are strongly associated
with positive response expectancies, 2) a full confrontation with the traumatic experience is
not a prerequisite for these effects [31] and 3) that writing about traumatic events is as benefi-
cial as writing about positive events [43], future research is warranted to elucidate characteris-
tic treatment constituents in expressive writing and to revise the underlying treatment theory
accordingly.
There are several aspects of our study that need to be considered critically. First, partici-
pants in the reverse causality group may have known about the beneficial effects of writing.
However, controlling for this is difficult, if not impossible, as asking participants about their
assumptions regarding possibly positive effects of writing might itself provoke or prime such
assumptions. Therefore, we opted against a direct inquiry and instead assessed the plausibility
of the respective condition rationale. Our results showed no difference between the interven-
tion groups, which indicates that participants found both possible causal directions between
affect-change and writing equally acceptable.
Second, we experimentally manipulated the treatment rationale and thus provided the cau-
sality group, i.e. the open administration of the intervention, with a description of expected
positive effects of the intervention. In the original instructions (e.g. [42]) this clear description
and direction of effects is missing. However, the therapeutic properties of expressive writing
interventions are inherently tied to accounts of this intervention (e.g. [44]) and even with the
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original instructions, i.e. without providing a description of expected positive effects, high pos-
itive expectancies that the writing intervention will have beneficial effects were found in com-
parable populations [30]. Also–at least with respect to ethical guidelines in psychotherapy–
providing a treatment rational is integral to normative guidelines (see [45]). Since our aim was
to test the effects of an experimental manipulation of providing a treatment rationale (and not
to replicate the effects of the original expressive writing instructions), we choose to make the
implicit explicit, by providing and manipulating the rationale of the two conditions. However,
it needs to be acknowledged that our instructions differed from those in Pennebaker [42],
which did not provide a description of any anticipatory effect or treatment rationale.
Third and closely related to the previous aspect, our hidden administration of the online
expressive writing intervention differs from similar approaches in medical research, where the
patient is unaware when a given substance is administered. Instead, we operationalized the
hidden administration by providing an alternative non-therapeutic rationale to ensure that
both experimental conditions do not differ in their credibility and to minimize the possibility
that the expressive writing intervention would per se be perceived as therapeutic. Given that
this has been observed in trials not providing a rationale (e.g. [31]), we addressed this problem
by implementing a non-therapeutic rationale.
Fourth, it needs to be noted that we carried out a large number of analyses and thus there is
a probability that our main finding is due to chance. However, it needs to be considered that 1.
we carefully analyzed pre-defined hypotheses with multivariate methods, 2. our finding of a
significant short-term deterioration and a long-term improvement replicates previous findings
on expressive writing from independent groups and 3. our main finding of a significant group
difference in the course of long-term negative affect is of medium effect size and the conse-
quence of a well-controlled experimental design. Therefore, we consider the probability of a
chance finding as minimal. Finally, several of our finding in the ITT analyses failed to meet the
5% significance level (but fell under the 10% error level). While this could be taken as non-sig-
nificance, we chose to consider these findings as of borderline significance, since the results in
the ITT sample mirrored those in the per protocol sample.
To conclude, we consider the manipulation of assumingly incidental treatment constituents
while keeping assumingly characteristic treatment constituents constant, as a promising design
for psychotherapy research. Although our study might also illustrate the difficulties of this
approach, it is far from new. Faced with the problem of an effective treatment without a proven
mechanism, Benjamin Franklin and colleagues employed probably the first documented open/
hidden trial to test Anton Mesmer’s animal magnetism at the end of the 18th. century. Using a
specially designed blindfold, the servant of an experienced practitioner of magnetism was put
to test: "Magnetized next with eyes uncovered, he feels tingling in his forehead when the metal
rod is brought close to it; blindfolded again, he feels no tingling when the rod is brought close"
(cited from [46], page 347). These results, amongst others, convinced the Franklin commission
that "having finally demonstrated by decisive experiments that the imagination without mag-
netism produces convulsions, & that magnetism without imagination produces nothing" or
state otherwise that the otherwise impressive effects of magnetism was fully driven by its inci-
dental and not by any characteristic treatment constituents.
Supporting information
S1 File. CONSORT 2010 checklist.
(DOC)
S2 File. Instructions for experimental groups.
(DOCX)
Employing open/hidden administration in psychotherapy research
PLOS ONE | https://doi.org/10.1371/journal.pone.0187400 November 27, 2017 11 / 14
S3 File. IRB trial protocol.
(PDF)
S4 File. Study protocol.
(DOCX)
S5 File. DRKS0000942.
(PDF)
S6 File. EW.csv.
(CSV)
Author Contributions
Conceptualization: Theresa Tondorf, Lisa-Katrin Kaufmann, Alexander Degel, Jens Gaab.
Data curation: Theresa Tondorf, Lisa-Katrin Kaufmann, Alexander Degel, Jens Gaab.
Formal analysis: Theresa Tondorf, Lisa-Katrin Kaufmann, Alexander Degel, Cosima Locher,
Jens Gaab.
Funding acquisition: Theresa Tondorf, Ulrike Ehlert, Jens Gaab.
Investigation: Theresa Tondorf, Lisa-Katrin Kaufmann, Jens Gaab.
Methodology: Theresa Tondorf, Lisa-Katrin Kaufmann, Alexander Degel, Johanna Birkha¨uer,
Heike Gerger, Jens Gaab.
Project administration: Theresa Tondorf, Lisa-Katrin Kaufmann, Alexander Degel, Jens
Gaab.
Resources: Theresa Tondorf, Alexander Degel, Cosima Locher, Ulrike Ehlert, Jens Gaab.
Software: Theresa Tondorf, Alexander Degel, Jens Gaab.
Supervision: Theresa Tondorf, Cosima Locher, Jens Gaab.
Validation: Theresa Tondorf, Jens Gaab.
Visualization: Theresa Tondorf, Jens Gaab.
Writing – original draft: Theresa Tondorf, Cosima Locher, Heike Gerger, Ulrike Ehlert, Jens
Gaab.
Writing – review & editing: Theresa Tondorf, Cosima Locher, Johanna Birkha¨uer, Heike Ger-
ger, Ulrike Ehlert, Jens Gaab.
References
1. Kazdin AE. Mediators and mechanisms of change in psychotherapy research. Annu Rev Clin Psychol.
2007; 3: 1–27. https://doi.org/10.1146/annurev.clinpsy.3.022806.091432 PMID: 17716046
2. Beecher HK. The powerful placebo. J Am Med Assoc. 1955; 159(17): 1602–1606. PMID: 13271123
3. Fergusson D, Glass KC, Waring D, Shapiro S. Turning a blind eye: the success of blinding reported in a
random sample of randomised, placebo controlled trials. BMJ. 2004; 328(7437): 432. https://doi.org/10.
1136/bmj.37952.631667.EE PMID: 14761905
4. Kirsch I. Placebo psychotherapy: Synonym or oxymoron? Journal of Clinical Psychology. 2005; 61:
791–803. https://doi.org/10.1002/jclp.20126 PMID: 15827992
5. Wampold B, Imel ZE. The great psychotherapy debate. 2nd ed. London and New York: Routledge;
2015.
Employing open/hidden administration in psychotherapy research
PLOS ONE | https://doi.org/10.1371/journal.pone.0187400 November 27, 2017 12 / 14
6. Rosenthal D, Frank JD. Psychotherapy and the placebo effect. Psychol Bull. 1956; 53(4): 294–302.
PMID: 13336197
7. Chambless DL, Hollon SD. Defining empirically supported therapies. J Consult Clin Psychol. 1998; 66
(1): 7–18. PMID: 9489259
8. American Psychological Association, Division 12. Research-Supported Psychological Treatments.
http://www.psychologicaltreatments.org (cited 28 July 2015).
9. Kazdin AE, Wilcoxon LA. Systematic desensitization and nonspecific treatment effects: a methodologi-
cal evaluation. Psychol Bull. 1976; 83(5): 729–758. PMID: 12523
10. Locher C, Hasler S, Gaab J. When Do Placebos in Psychotherapeutic Research Work? A Systematic
Review on the Example of Systematic Desensitization. Verhaltenstherapie. 2016; 26: 9–20.
11. Baskin TW, Tierney SC, Minami T, Wampold BE. Establishing specificity in psychotherapy: A meta-
analysis of structural equivalence of placebo controls. Journal of Consulting and Clinical Psychology.
2003; 71(6): 973–979. https://doi.org/10.1037/0022-006X.71.6.973 PMID: 14622072
12. Cuijpers P, Driessen E, Hollon SD, van Oppen P, Barth J, Andersson G. The efficacy of non-directive
supportive therapy for adult depression: a meta-analysis. Clin Psychol Rev. 2012; 32(4): 280–291.
https://doi.org/10.1016/j.cpr.2012.01.003 PMID: 22466509
13. Gru¨nbaum A. The placebo concept. Behav Res Ther. 1981; 19(2): 157–167. PMID: 7271692
14. Ahn HN. Wampold BE. Where oh where are the specific ingredients? A meta-analysis of component
studies in counseling and psychotherapy. Journal of Counseling Psychology. 2001; 48(3): 251–257.
15. Bell EC, Marcus DK, Goodlad JK. Are the parts as good as the whole? A meta-analysis of component
treatment studies. J Consult Clin Psychol. 2013; 81(4): 722–736. https://doi.org/10.1037/a0033004
PMID: 23688145
16. Fluckiger C, Del Re AC, Wampold BE. The sleeper effect: Artifact or phenomenon-A brief comment on
Bell et al. (2013). J Consult Clin Psychol. 2015; 83(2): 438–434. https://doi.org/10.1037/a0037220
PMID: 25822243
17. Marcus DK, O’Connell D, Norris AL, Sawaqdeh A. Is the Dodo bird endangered in the 21st century? A
meta-analysis of treatment comparison studies. Clin Psychol Rev. 2014; 34(7): 519–530. https://doi.
org/10.1016/j.cpr.2014.08.001 PMID: 25238455
18. Wampold BE, Mondin GW, Moody M, Stich F, Benson K, Ahn HN. A meta-analysis of outcome studies
comparing bona fide psychotherapies: Empirically, ’’all must have prizes’’. Psychological Bulletin. 1997;
122(3): 203–215.
19. Munder T, Fluckiger C, Gerger H, Wampold BE, Barth J. Is the Allegiance Effect an Epiphenomenon of
True Efficacy Differences Between Treatments? A Meta-Analysis. Journal of Counseling Psychology.
2012; 59(4): 631–637. https://doi.org/10.1037/a0029571 PMID: 22946981
20. Jones DS, Podolsky SH. The history and fate of the gold standard. Lancet. 2015; 385(9977): 1502–
1503. https://doi.org/10.1016/S0140-6736(15)60742-5 PMID: 25933270
21. Lund K, Vase L, Petersen GL, Jensen TS, Finnerup NB. Randomised controlled trials may underesti-
mate drug effects: balanced placebo trial design. PLoS One. 2014; 9(1): e84104. https://doi.org/10.
1371/journal.pone.0084104 PMID: 24416197
22. Moerman DE, Jonas WB. Deconstructing the placebo effect and finding the meaning response. Ann
Intern Med. 2002; 136(6): 471–476. PMID: 11900500
23. Crum AJ, Langer EJ. Mind-set matters: exercise and the placebo effect. Psychol Sci. 2007; 18(2): 165–
171. https://doi.org/10.1111/j.1467-9280.2007.01867.x PMID: 17425538
24. Desharnais R, Jobin J, Cote C, Levesque L, Godin G. Aerobic exercise and the placebo effect: a con-
trolled study. Psychosom Med. 2013; 55(2): 149–154.
25. Frank JD. Psychotherapy—the transformation of meanings: discussion paper. J R Soc Med. 1986; 79
(6): 341–346. https://doi.org/10.1177/014107688607900611 PMID: 3522908
26. Pennebaker JW, Beall SK. Confronting a traumatic event: toward an understanding of inhibition and dis-
ease. J Abnorm Psychol. 1986; 95(3): 274–281. PMID: 3745650
27. Baikie KA, Geerligs L, Wilhelm K. Expressive writing and positive writing for participants with mood dis-
orders: an online randomized controlled trial. J Affect Disord. 2012; 136(3): 310–319. https://doi.org/10.
1016/j.jad.2011.11.032 PMID: 22209127
28. Beyer JA, Lumley MA, Latsch DV, Oberleitner LM, Carty JN, Radcliffe AM. Computer-based written
emotional disclosure: the effects of advance or real-time guidance and moderation by Big 5 personality
traits. Anxiety Stress Coping. 2014; 27(5): 477–493. https://doi.org/10.1080/10615806.2013.868887
PMID: 24266598
29. Sloan DM, Marx BP. A closer examination of the structured written disclosure procedure. J Consult Clin
Psychol. 2004; 72(2): 165–175. https://doi.org/10.1037/0022-006X.72.2.165 PMID: 15065952
Employing open/hidden administration in psychotherapy research
PLOS ONE | https://doi.org/10.1371/journal.pone.0187400 November 27, 2017 13 / 14
30. Langens TA, Schuler J. Written emotional expression and emotional well-being: the moderating role of
fear of rejection. Pers Soc Psychol Bull. 2005; 31(6): 818–830. https://doi.org/10.1177/
0146167204271556 PMID: 15833908
31. Langens TA, Schuler J. Effects of written emotional expression: the role of positive expectancies.
Health Psychol. 2007; 26(2): 174–182. https://doi.org/10.1037/0278-6133.26.2.174 PMID: 17385969
32. Krohne HW, Egloff B, Kohlmann CW, Tausch A. Untersuchungen mit einer deutschen Version der
“Positive and Negative Affect Schedule (PANAS). Diagnostica. 1996; 42: 139–156.
33. Wolf M, Horn A, Mehl M, Haug S, Pennebaker JW, Kordy H. Computer-aided quantitative text analysis:
Equivalence and reliability of the Ger-man adaptation of the Linguistic Inquiry and Word Count. Diag-
nostica. 2008; 1: 85–98.
34. Kupfer J, Brosig B, Brahler E. Testing and validation of the 26-Item Toronto Alexithymia Scale in a rep-
resentative population sample. Z Psychosom Med Psychother. 2000; 46(4): 368–384. PMID: 11793322
35. Paez D, Velasco C, Gonzalez JL. Expressive writing and the role of alexythimia as a dispositional deficit
in self-disclosure and psychological health. J Pers Soc Psychol. 1999; 77(3): 630–641. PMID:
10510512
36. Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G*Power 3.1: tests for corre-
lation and regression analyses. Behav Res Methods. 2009; 41(4): 1149–1160. https://doi.org/10.3758/
BRM.41.4.1149 PMID: 19897823
37. Burgess DC, Gebski VJ, Keech AC. Baseline data in clinical trials. Med J Aust. 2003; 179 (2): 105–107.
PMID: 12864724
38. Travagin G, Margola D, Revenson TA. How effective are expressive writing interventions for adoles-
cents? A meta-analytic review. Clin Psychol Rev. 2015; 36: 42–55. https://doi.org/10.1016/j.cpr.2015.
01.003 PMID: 25656314
39. Ross S, Krugman AD, Lyerly SB, Clyde DJ. Drugs and placebos: A model design. Psychological
reports. 1962; 10: 383–392.
40. Gaab J, Blease C, Locher C, Gerger H. Go Open: A Plea for Transparency in Psychotherapy. Psychol-
ogy of Consciousness: Theory, Research, and Practice. 2016; 3(2): 175–198.
41. Trachsel M. & Gaab J. (2016). Disclosure of incidental constituents of psychotherapy as a moral obliga-
tion for psychiatrists and psychotherapists. J Med Ethics Published on May 11, 2016 as https://doi.org/
10.1136/medethics-2015-102986 PMID: 27169707
42. Pennebaker JW. Writing and health: Some practical advice. November 26, 2009. https://forum.
psychlinks.ca/showthread.php?20765-Writing-and-Health-Some-Practical-Advice [retrieved November
3, 2017]
43. Frattaroli J. Experimental disclosure and its moderators: a meta-analysis. Psychol Bull. 2006; 132(6):
823–865. https://doi.org/10.1037/0033-2909.132.6.823 PMID: 17073523
44. Pennebaker JW. The expressive writing method. 2001. https://www.youtube.com/watch?v=
XsHIV9PxAV4 (retrieved Novemver 3, 2017)
45. Blease C, Trachsel M, grosse Holtforth M. Paternalism, Placebos, and Informed Consent in Psycho-
therapy: The Challenge of Ethical Disclosure. Verhaltenstherapie. 2016; 26(1): 22–30.
46. Franklin B, Majault, Le Roy, Sallin, Bailly, D’Arcet, et al. Report of the commissioners charged by the
King with the examination of animal magnetism. 1784. Int J Clin Exp Hypn. 2002; 50(4): 332–363.
PMID: 12362951
Employing open/hidden administration in psychotherapy research
PLOS ONE | https://doi.org/10.1371/journal.pone.0187400 November 27, 2017 14 / 14
